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A B S T R A C T   
Stump appendicitis is a rare complication that results from reinflammation of the residual part of the appendix, 
after incomplete appendectomy. Factors that may contribute to inadequate identification of appendicular base 
are subserosal or retrocecal position, extensive inflammation or inadequate surgical exposure. The length of the 
appendiceal stump after ligation is likely a major predisposing factor. The presentation of stump appendicitis is 
similar to acute appendicitis, but this diagnosis is often dismissed because of the surgical history. Computed 
tomography and ultrasonography are the imaging modalities of choice. The usual recommended treatment for 
stump appendicitis is completion appendectomy. Stump appendicitis must be considered in the differential 
diagnosis of acute abdomen despite the patient’s appendectomy history. A delayed diagnosis may lead to an 
increase in morbidity. 
We present two cases of stump appendicitis in adolescents after laparoscopic appendectomies, one being a case 
of recurrent stump appendicitis. We report two alternative therapeutic approaches: interval appendectomy and 
non-operative management. We conclude that these alternative approaches may be suitable for some patients 
with stump appendicitis. A review of the pertinent literature was done.   
1. Introduction 
Appendicitis is the most common surgical emergency in children [1]. 
The overall lifetime risk is estimated to be around 8%, and it most 
commonly occurs in the second and third decades of life [1,2]. Stump 
appendicitis is a rare complication that results from reinflammation of 
the residual part of the appendix, after incomplete appendectomy [3]. 
This may still occur from months to decades later with peritonitis and 
other complications as perforation, abscess formation, appendicocuta-
neous fistula and sepsis [4,5]. 
The incidence of stump appendicitis is reportedly 1 in 50,000 ap-
pendectomies [6]. From the first report in 1945 until 2018, 164 cases of 
stump appendicitis have been documented in literature [7]. According 
to Tang as of 2011 there were only 10 pediatric cases reported in the 
English literature [4]. However, the exact prevalence is not known and 
likely underreported as it may imply inadequate surgical technique [8]. 
Stump appendicitis may occur owing to a long appendiceal residue 
that resulted from inadequate identification of the appendiceal-cecal 
junction during an appendectomy [4]. Factors that may contribute to 
inadequate identification of appendicular base are multiple adhesions, 
subserosal or retrocecal appendix, extensive inflammation or inade-
quate surgical exposure [4,9]. 
The presentation of stump appendicitis is often the same as acute 
appendicitis, but this diagnosis is often dismissed because of the surgical 
history [4]. Cases of recurrent appendicitis were reported as stump 
appendicitis but also as the inflammation of the appendix tip [2]. It was 
reported as a complication of incidental appendectomy during proced-
ure for duodenal obstruction as an infant [10]. Also reported was a case 
of recurrence status post two prior appendectomies [3]. Herein we 
present two cases of stump appendicitis in adolescents and two alter-
native treatments: interval appendectomy and a nonoperative approach. 
2. Case report 
2.1. Case 1 
A 15 year-old male presented to our pediatric emergency department 
with a 24 h history of abdominal pain in the right lower quadrant. There 
was no fever, vomiting or diarrhea complaints. The patient had a prior 
history of laparoscopic appendectomy for perforated gangrenous 
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appendicitis, 9 months before. Since that procedure, he had experienced 
recurrent episodes of right lower quadrant abdominal pain that were less 
severe than the current episode. Abdominal examination revealed right 
lower quadrant tenderness. Further investigation showed 9100 cells/ 
mm3 leucocyte with 37,9% neutrophil and C-reactive protein <0,29 mg/ 
dl. An ultrasonography (US) was performed and it reported “probable 
inflammation of appendicular stump, painful and non-compressible at 
sonopalpation, measuring 21 mm of extension and 11 mm of transverse 
diameter” (Fig. 1). It was decided to observe the patient for further 
assessment 24 h later. The right lower quadrant pain persisted with 
tenderness and he showed leukocytosis (14700  cells/mm3 with 70,9% 
neutrophil) and negative C-reactive protein on blood tests. The US was 
similar to the previous. He showed pain relief after analgesic treatment, 
so he was discharged and scheduled for a reevaluation 24h later. On the 
next day he had no abdominal pain. He presented again to the emer-
gency department in three other episodes 3 and 15 months later. He had 
abdominal right lower quadrant pain associated with diarrhea or spo-
radic vomits which resolved spontaneously. 
An interval laparoscopic surgery was performed and a 2 cm long 
appendicular stump was identified and resected. Histopathologic ex-
amination of the operative specimen showed mucosal lymphoid tissue 
hyperplasia and submucosal and muscular obliterative fibrosis (Fig. 2). 
The postoperative period was uneventful. He had no other visits to 
emergency department or general practitioner for abdominal pain in the 
5 years that followed. 
2.2. Case 2 
A 15-year-old male was admitted to the emergency department with 
a 12 h history of abdominal pain in the right lower quadrant, nausea, 
fever (38,5 �C) and bloody stools. He had undergone a laparoscopic 
appendectomy 4 days before due to a simple appendicitis. He had an 
uneventful recovery and had been discharged asymptomatic, after a 2- 
day period of cefoxitin treatment. The histopathologic report 
confirmed acute appendicitis with reference to a hemorrhagic lumen. 
Abdominal examination showed surgical wounds with no inflammatory 
signs and tenderness in right lower quadrant, with no rebound. He had 
leukocytosis (leucocytes 22,000 cells/mm3, neutrophils 88%) and 
increased C-Reactive Protein of 26 mg/L on blood tests. An abdominal 
US revealed an appendicular stump with thickened walls, painful at 
sonopalpation, with acute inflammatory changes, measuring around 
9 mm of extension and 7 mm of transverse diameter; a diffuse edema of 
large bowel, most significant on the caecum and fluid collected near the 
appendicular stump were also observed (Figs. 3 and 4). A conservative 
approached was adopted with antibiotic treatment. The stool cultures 
for Salmonella, Shigella, Campylobacter, Yersinia were negative; stool ova 
and parasites tests, Clostridium difficille and Cryptosporidium were also 
negative. At the 5th day of Cefotaxime, gentamicin and metronidazole 
course an ultrasonography was performed. It showed no inflammatory 
changes on large bowel, but signs of stump appendicitis persisted, as 
well as some evolving fluid and local mesenteritis. Blood tests showed 
normal white cell count (6760/mm3, Neutrophils 63,6%) and decreased 
C-reactive protein (11,7 mg/L). 
The patient recovered well and was discharged from hospital after an 
8- day antibiotic course. Six months following discharge he remains 
asymptomatic. 
3. Discussion 
Stump appendicitis is a rare, long-term complication of appendec-
tomy. Stump appendicitis is an underreported and poorly defined con-
dition. It occurs across all age groups with a mean age of presentation of 
35,8 � 17 (range 2–75 years). The reported interval from original ap-
pendectomy to stump appendicitis ranged from 4 days to 50 years [7, 
11]. 
Many are of the belief that the incidence of stump appendicitis may 
be higher with laparoscopic appendectomy. The arguments for this 
theory would be the smaller field of vision, lack of three-dimensional 
perspective, and the absence of tactile feedback [12]. However, in the 
Fig. 1. Longitudinal ultrasound scan showing tubular blind-ended structure 
measuring 21 mm of extension. 
Fig. 2. Photograph of appendicular stump histopathological examina-
tion (H&E). 
Fig. 3. Transverse (short axis) ultrasound scan showing stump appendicitis 
with 7,2 mm in diameter. 
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literature there is no statistically significant increase in incidence of 
recurrent appendicitis after laparoscopic vs open appendectomy [7,13]. 
In fact, Manatakis et al. found in their literature review, that of the 160 
cases reported, 38% occurred in laparoscopic surgeries whereas 59% 
occurred in open laparotomies. The length of the appendiceal stump 
after ligation is likely a major predisposing factor. According to the re-
view by Subramanian et al. there were no cases of stump appendicitis 
where the appendiceal stump was less than 0,5 cm in length. This stump 
extension is considered large enough for a fecalith to became impacted 
and cause obstruction and inflammation [13]. Regardless of the method 
to remove the appendix it is imperative to clearly recognize 
appendiceal-cecal junction. A laparoscopic appendiceal “critical view of 
safety”, equivalent to that in cholecystectomy was proposed, where the 
appendix, the terminal ileum and the taenia libera form a triangle [13]. 
In case 1, there seems to be a condition of recurrent stump appen-
dicitis [1]. Although the natural history of untreated appendicitis may 
be perforation and abscess development, this course may not be linear. 
Spontaneous resolution without specific treatment can occur as is seen 
in cases of relapsing or chronic appendicitis. Four studies have reported 
on patients with a clinical diagnosis of appendicitis verified by CT or 
ultrasound who were not operated on since their symptoms resolved 
without surgery [14]. Similarly, in case 1, symptoms resolved without 
antibiotic treatment but recurred frequently, so an interval stump ap-
pendectomy was sought. 
Imaging studies such as abdominal US, computerized tomography 
(CT), fistulography, contrast enema and colonoscopy all have been used 
successfully to diagnose stump appendicitis [4]. 
Ultrasonography can be useful in identifying inflammatory changes. 
An enlarged appendix with abnormal cutoff diameter >6 mm suggests 
stump appendicitis. Additionally, compressibility of the stump appendix 
relative to adjacent bowel is assessed by graded compression or sono-
palpation with the ultrasound transducer [8]. One literature review of 
164 reported cases of stump appendicitis concluded that CT, US and 
their combination had similar rates of high suspicion or correct diag-
nosis and did not differ with patient’s gender or age [7]. The abdominal 
CT is reported as the gold standard for the diagnosis. According to some 
authors, CT should be considered as the initial diagnostic study in pa-
tients with lower quadrant symptoms after appendectomy or at least 
would be preferable in ambiguous cases as it provide more details [7, 
12]. The choice between US and CT in a stump appendicitis suspicion is 
largely dependent on institutional preference and available expertise 
[8]. 
Regarding systemic inflammatory markers, leukocytosis is usually 
present on admission, although white blood cell count may be within 
normal range in up to 20% of patients, as was in case 1. C-reactive 
protein levels were not reported in most studies [7]. 
Having a previous history of appendectomy may lead to a delay in 
obtaining imaging in the patients presenting with vague symptoms. It is 
only when patients present toxic or with peritoneal signs that imaging is 
performed. This may justify the high rate of complications that are seen 
in many cases of recurrent appendicitis. The rate of perforation in stump 
appendicitis is 40–70% compared to 17% in acute appendicitis reported 
in literature [8,10,12]. 
A treatment of choice for stump appendicitis is completion appen-
dectomy. However, there were nine reported cases that were success-
fully treated with nonoperative treatment, as was our case 2 [7,8,11]. 
There are growing evidence that a conservative treatment with antibi-
otics for acute appendicitis is safe, especially when there is no evidence 
of fecalith or other complications as perforation [1]. Non-operative 
management for stump appendicitis may be suitable for some patients. 
Close follow-up in these patients is warranted, as concern for recurrent 
stump appendicitis may approach recurrence rates in non-operatively 
managed appendicitis [8]. 
Surgical treatment may include open or laparoscopic completion 
appendectomy [4,11]. Moreover, it appears that the laparoscopic 
approach is technically feasible in experienced hands, even after an 
initial open procedure, with an acceptable conversion rate of 18,5%. 
Ileocecal resection was performed in more than 15% of patients in a 
review [15]. This more extensive surgery is usually not necessary if 
appendicular stump is easily identifiable and caecum wall is not severely 
compromised by the inflammatory process [16]. 
Stump appendicitis must be considered in the differential diagnosis 
of acute abdomen despite patient’s history of appendectomy. A delayed 
diagnosis may lead to delays in treatment and subsequently to an in-
crease in morbidity [6]. 
4. Conclusion 
Recurrent appendicitis is a rare and challenging diagnosis to make. A 
high index of suspicion is required in any patient with right lower 
quadrant pain and prior appendectomy in order to prevent delayed 
diagnosis. 
The better solution to stump appendicitis is prevention. During ap-
pendectomy it is recommended a careful dissection down to the base of 
the appendix, even if its view may be difficult by inflammatory changes 
[4]. The appendiceal stump should be less than 0,5 cm as there is no 
reported case of stump appendicitis with a stump shorter than 0,5 cm [4, 
8,10]. Nonoperative treatment with intravenous antibiotic therapy may 
prevent the need for acute surgical intervention and completion ap-
pendectomy in some patients. 
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